The effect of alpha-tocopherol on lipid peroxidation of microsomes and mitochondria from rat testis.
The testis is a remarkably active metabolic organ; hence it is suitable not only for studies of lipid metabolism in the organ itself but also for the study of lipid peroxidation processes in general. The content of fatty acids in testis is high with a prevalence of polyunsaturated fatty acids (PUFA) which renders this tissue very susceptible to lipid peroxidation. Studies were carried out to evaluate the effect of alpha-tocopherol in vitro on ascorbate-Fe(++) lipid peroxidation of rat testis microsomes and mitochondria. Chemiluminescence and fatty acid composition were used as an index of the oxidative destruction of lipids. Special attention was paid to the changes produced on the highly PUFA [C20:4 n6] and [C22:5 n6]. Lipid peroxidation of testis microsomes or mitochondria induced a significant decrease of both fatty acids. Total chemiluminescence was similar in both kinds of organelles when the peroxidized without (control) and with ascorbate-Fe(++) (peroxidized) groups were compared. Arachidonic acid was protected more efficiently than docosapentaenoic acid at all alpha-tocopherol concentrations tested when rat testis microsomes or mitochondria were incubated with ascorbate-Fe(++). The maximal percentage of inhibition in both organelles was approximately 70%; corresponding to an alpha-tocopherol concentration between 1 and 0.25 mM. IC50 values from the inhibition of alpha-tocopherol on the chemiluminescence were higher in microsomes (0.144 mM) than mitochondria (0.078 mM). The protective effect observed by alpha-tocopherol in rat testis mitochondria was higher compared with microsomes, associated with the higher amount of [C20:4 n6]+[C22:5 n6] in microsomes that in mitochondria. It is proposed that the vulnerability to lipid peroxidation of rat testis microsomes and mitochondria is different because of the different proportion of PUFA in these organelles The peroxidizability index (PI) was positively correlated with the level of long chain fatty acids. The results demonstrated the protective effect of alpha-tocopherol on lipid peroxidation in microsomes and mitochondria from rat testis.